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Universal 
Portland Cement Co. 

Chicago - Pittsburg 




PORTLAND 
CEMENT 



A STANDARD PORTLAND 
FOR UNIVERSAL USE 



UNIVERSAL is strictly a true Portland 
cement, being made from slag and 
limestone burnt to a hard clinker in 
rotary kilns, and is entirely free from sulphides. 
It has no points of similarity with Puzzolan or 
so-called "slag cements" which are merely 
mechanical mixtures of slag and slacked lime 
and are suitable only for use underground in 
moist locations. 

As its name implies, Universal Portland 
Cement is suitable for all classes of work above 
or below ground, including sidewalks and 
reinforced concrete work under all possible 

conditions. 
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DAILY OUTPUT lT.OOO BARRELS 
PLANTS AT CHICAGO AND PITTSBURG 




UNIVERSAL PORTLAND CEMENT CO 
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PLANTS 

Plant No. 2. Daily output, [500 barrels, South Chic 

Illinois, on C, L. S. & K. Railway, connecting with 
all roads out of Chic 

Plant No. 3. Daily output, 50.0 barrels, Buffington, 
Indiana, on (".. L. S. & E. Railway, connecting with 
all roads out of Chicago. 

Plant No. 4. Daily output. 6000 barrels, Buffington, 

Indiana. 

Plani No. 5. Daily output. 4500 barrels, Universal, 
Pennsylvania, (Pittsburg), « »n Union Railroa 
necting with all roads out of Pit1 



OFFICES 

General Offices . . Commercial Hank Building 
Chicago, Illinois 

Pittsburg Offk .... ^24 Frick Building 

Pittsburg, Pennsylvania 

Minneapolis Offk e . 836 Security Hank Building 

Minneapolis. Minnesota 

St. Louis Office . . . 815 Chemical Building 

St. Louis, Missouri 
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Office and Laboratory Building at Plants Nos. 3 and 4, Buffington, Ind. 
"Universal Portland Cement Co. 



^HIS building is constructed entirely of Universal Portland Cement 
and is one of the finest examples of the possibilities of artificial 
stone construction. The exterior is built of cast cement stone, the 
interior columns, beams, stairways, floors and roof being of reinfor 
rete, and the partitions of hollow concrete blocks. 



UNIVERSAL PORTLAND CEMENT CO. 

UNIVERSAL PORTLAND CEMENT was first placed 
on the market in May, 1900. Since that time the demand 
lias been so great as to necessitate continual enlargement 
of capacity, the shipments in 1906 exceeding 2,000,000 barrels, 
an output greater than the entire production of the United 
States in the year 1S96. 

During the past year, two new mills have been completed 
and arc now in operation, Plant No. 4 at Buffington, Indiana, 
with a capacity of 6000 barrels a day, and Plant No. 5 at 
Universal, Pennsylvania, near Pittsburg, with a capacity of 4500 
barrels a day. The combined output of the Company is now 
1 7,000 barrels a day of Universal Portland Cement. This output 
of 6,000,000 barrels per annum will considerably exceed ten per 
cent of the production of the entire United States, 

This rapid growth is due to the high quality of the product 
and its remarkable uniformity, combined with the excellent 
service given in the matter of prompt shipments and strict 
compliance with all agreements. The motto kk A Contract is a 
Contract," is strictly observed in all cases. 

The cement manufactured in the new mills, a> well as the 
old, is made from the same raw materials, by the same special 
process and under the same supervision which have been so 
successfully employed since May, 1900. 

The Universal Portland Cement Company is a subsidiary 
of the United States Steel Corporation. Uniform slag of the 
proper character is obtained from other Steel Corporation 
companies; in the case of the Chicago plants, from the Illinois 
Steel Company, and for the Pittsburg plant, from the Carnegie 
Steel Company. Both these steel companies use ore from the 
>ame Lake Superior ore mines, and the resulting slag is identical 
in its character, the limestone used in each case being pure cal- 
cite. We therefore have exactly the same raw materials, although 
the locations of our plants are a long distance apart. In this we 
differ from cement companies producing cement from natural 
deposits, which vary greatly in different parts of the country. 
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PROCESS OF MANUFACTURE 







Figures i and 2 show the two raw mate ushed 

and (hilled blast furnace slag, used in the manui 
Portland ( lenient. 

These arc thoroughly -round together in proper | 

burned to a (linker in rotary kilns This clink- 

finely ground, and the resulting product (1 

cement, its method of manufacture, chemical coi m ind 9 

gravit) being strictly in accordance with the definitic 

prominent cement authorities in the United States and Euro] 

True Portland cement made from slag should not be confus 
Puzzolan or so-called "slag cements," which are simply mechan 

mixtures of slag and slacked lime -round together without bi 'he 

latter being suitable only for use underground or in n 

Following is analysis of Universal Portland Cement by Robert W 
Hunt & Co., Chicago, December 26, 1900: 

• ; 
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Sulphuric Anhydride 




Sulphur as Sulphides 
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Wnn South Bridge, Jackson Park, Chicago 

I i Hill .v ( 
5( I exclusively— 3000 ban 




Musu Court Bridge. J« kso„ |\, r k. ( 
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Double Track Concrete Bridge 

On Illinois Centra] Railroad north of I aclede, Illinois. Ar< span 

Universal Portland Cement used exclusively in this structure 




l.clj* No. Z7\- 64-; over Little Mu of 
River Nortn o f Boi'%, 111. June 28 



Double Track Two-arch Concrete Bridge 

On Illinois Central Railroad north of Bois, Illinois. An hes 

Universal Portland Cement used exclusively in this structure 
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Double Track Concrete Bridge 



On the Illinois Central Railroad near Watson, Illinois. Arches, 124-100' 
4000 barrels of Universal Portland Cement used in this structure 
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Double Track Concrete Bridge 

On the Lllinois Central Railroad near Watson, Illinois. 4000 barrels Universal Portland 

Cement used in this structure 




Piers and Abutments for Double Track Bridge 

fin Chicago & Eastern Illinois Railroad at Woodland, Illinois 
Universal Portland Cement 
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Two Views of Reinforced Concrete Bridge on Big Four Railway at Avon 

Near Indianapolis, Indiana 

D 
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Alton Granite and St. Louis Traction Co. Bridge at Mitchell, Illinois 

J. ( .. White & Co.. Contra I 
Universal Portland Cement used — 1200 barrels 




Jefferson Street Bridge, South Bend, Indiana 

A. J. Hammond, Engineer, South Bend. Indiana James 0. Heyworth 

Universal Portland Cement used exclusively— 14,000 barrel-. Melan Reinforcement 
For full description, >ee Engitieerini fune 21, 1 1 
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Bridge at Eau Claire, Wisconsin 
Universal Portland Cement used — 6000 barrels 



M c Clellan Dodge 

Civil E n c i n e C ■> 






Eau CuaiRE Wis . 



4/2/06 



Illinois Steel Co- {.any, 
Chicago. Til. 
Jjear Girs;- 

Replylng to your favor of the 30th. alt., I have the pleasure 
of supplying you the following Information relative to the 
Barrtow street bridge In wh;ch your cedent was used throughout. 

^h^ bridge Is built on a skew of 77 decrees, consists of two 
true se-i -elliptical arches having clear spans of 62 feet and rise 
at center of arches of 14: feet from springing line; length out to 
out of B 234 feet, foundation, send, gravel and piles of 
■hloh latter over 600 were used; thickness of pier at spr:: 
line. 10 feet; thickness of arches at center 20 inches; reinforce- 
ment', Johnson Bars; pavement, briok on concrete base six inches 
thick; walks, two 10 feet in the clear width; width over all 
66 feet, contract price, $37,067,00; contractor, Geo: n, 

engineer, designing and constructing, 
BoClcllan Dodge, £au Claire, vria. 

1 trust I nay be favored with a copy of the publication when 
ted and If I can be of further service I will be glad to serve 
you. 

very truly yours 



ThJb ImJc^j *iW^ 
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Chicago & Western Indiana R. R. Track Elevation 

l neer M. K. I rumb 

Universal Portland Cemenl rels 
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Chicago Junction Railway Track Elevation 

l F. Cole, Pi 
( i; rtland Cement used — r 30,000 bai 
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Reservoir at Bloomington, Illinois 
I niversal Portland i 



AMCS W JORDAN 
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Crescent Stone Company 



CRUSHED STONE 
Washed Sand and Gravel 



t «*,-. 3596 



Municipal Contractors 

/MCA BUILDING 

Peoria. III. 



arc 28 , 1906 



Illinois Steel Co, , 

"The Hookery* , 

Chicago, 111, 
j©ntlereen; 

In reference to the cenect which we purchase^ fror. ycu Last 
year that was used in the new reservoir at Bloomington, 111., and 
some street work, will say that Mr. Folson, City Engineer of 
Bloomington. reports all tests which he made were above the stand- 
ard required by said City. He also report?! that the cement did 
not vary to any extent, that is if a 24 hour test showed 200 pounds 
from any particular oar, in all the other oars it did not vary but 
a pound or two from the 200. All of the cement was acceptable to 
the Engineer. 

The shipment of the 6,000- or 6,000 barrels which we used was 
entirely satisfactory to us as our work was not delayed at all froa 
the lack of cement. 

Up to date, the work is in good condition fnd we can see no 
reason why it should r.ot prove entirely satisfactory. We have 
never been treated better in all respects considering the prompt 
delivery. Quality of material and final adjustment. In the fulfill- 
ment of our order for the above cement. 

Yours truly. 

Crescent Stone Co. 



R.S. 



Per Vf (^TrV-tU^g M gJ . 



>mplete description, see / 
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Pettibone-Mulliken Plant, Chicago 

tor, Chicago 
Universal Portland r'ement used exclusively 




Foundations Illinois Central Elevator, New Orleans 
ii Portland Cement used exclusively 
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Fairbanks Go's Warehouse, New Orleans, La. 

Stone Brothers, Archil lurie, Ltd., ( 

Universal Portland Cement used e> in building and sidewalks — 3500 barrels 




Concrete Lock, Mississippi River, between St. Paul and Minneapolis 
-inn ted under I ogineei I 5 A 

Universal Portland Cement used — Sooo ban 
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Concrete Blocks 
: -rt l.ii id ( 
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First Presbyterian Church, Toledo, Iowa 
Universal Portland Cement— 600 barrels used in concrete b 
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First National Bank Building, Monroe and Dearborn Streets, Chicago 
1) H Burnhan 
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Railway Exchange Building, Chicago 

I). II. Burnham triteets 

THIS 17-story 200 \ t68 foot building, recently completed, at the corner of Ja- 
and Michigan Boulevards, costing a little less than $2,000,000, rests on foundations 
1 onsisting of ^2 * jrlindri( al concrete pier-, from 6 feet to S feet in diameter, extending down 
to bed rock, about 90 feet below the street level. Universal Portland Cement was used 
exclusively in these foundatl ntity, 8000 
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Rector Building, Chicago 
j 
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American Trust Building, Chicago 

Jarvis Hunt, Architect Geo. A. Fuller Co., Contractors 

Universal Portland Cement used — 7000 barrels 
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Wabash Passenger Station, Pittsburg, Pa. 
i k, Architect - \ P lei Co ( i I 

Universal Portland Cement used — 8000 barrels 
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Montgomery Ward & Company s New Building, Chicago, Illinois 

■ 



THE 
•:ent. 

- 
and r 



THIS is THE LARGEST REINFORCED CONCRET1 
STRUCTURE IN THE WORLD 
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St. Louis Star Building 

Barnett, Haynes & Barnett and £. C. Helfenst Architects 

Roebling Construction Company, Contra 

Universal Portland Cement used exclusively in concrete firepro 
Quantity, 3000 barrels 
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A. Booth & Co. Cold Storage Warehouse, St. Paul, Minn. 
Uni 
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Denechaud Hotel. Sem Orleans 
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Mississippi Capitol, Jackson, Miss. 



, C. 1 ink, Architect 



Wells Bros. ictors 
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Plaza Hotel, Minneapolis, Minn. 
Keith Company, Architects C. F. rlaglin, Contractor 

Universal Portland Cement used — 5000 barrels 
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Security Bank Building, Minneapolis, Minn. 

( . i 
stern Sale-* ( >ffii e is in this building 

isively — 22.000 ban 
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Jefferson Hotel, St. Louis 
Barnett, II tects 

Universal Portland Cement used exclusively in concrete hreproofing — Roeblinc 

em — 6000 barreU 
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Third Street, Janesville, Wisconsin, Curb and Gutter 




ond Street and Euclid Avenue, I 
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Clara and ELtzel Avenues, St. I <nus 

■ \ 




Kingshighway and Laclede Avenue. St Louifl 

P M 

Universal 1 
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Main Dam of Great Northern Power Comj 

■>nal Railway Construction ( 



3)6 PBOviI 



ahr Rational Smluiag <£0ttstrufiian Co, TJ^ZIVAV 



lUT'C cc 






ouuutm „, NN October 29,1906 
Unire-sal Portland Ce.-nent Company, 
tartlwn:. CMca *°' Im - oi = - 

Cor.panyVdeWo^ent IriTSVJ! th " ° reat "o^hern Power 

head of the raoldTof'th, S Vouie S?~r Th0 ""? n J Kln ""°f. «t the 

the balance retainer fection Ph V"* iV PlUway 8ectl °" «d 

spillway of this dam"f and i?so the alT * Ph f 3 ° herewlth . »howe the 
the water ln the reeervo^whVnece^sary:^ 88 88Ctl °" for l««Ti„g 

fates a? theenSance of thTrf % in , th88e dam8 ' and ln the head 
»hich are In the river feet?™ T ^ l8 , 27300 cubl -= yards, 20000 of 
cement was useu entirely ?""«£ ♦hi, e £ rred t0 ' . Unl ^ r «al Portland 
of about 1-1/2 nar , tnth? g \ structure at an average rate 

15000 yards o? th s concrete W as la ifhe t ° f co " Cr ^ 8 ' About 
1905 and the 20th of March 19^6 , et r. een *?• lBt of November, 

Utitude and under condition- -£< S '^ °°i a Wlnter " eath ^ of 
We cannot notice any differt e'e between W™ oft «" tllB «« difficult, 
winter and ♦hat wt in • between the concrete set ln the 

to be first ctass und" r all^dlMone «?"'" alW&78 f ° Und ^- -ment 
^tested and iVnVcaee'hale .f ^rr^^n^f.^'" 

K SnTf^/o? 8 ^ 1 **:^. " "" —»— . -d the 

Very truly yonre, 

DIC.TP 
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Shelter House in McKinley Park, Chicago 

Universal Portland Cement used exclusively in walks, artificial stone, etc. 




Sidewalks and Curbing, St. Paul, Minn. 
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Sidewalks and Curbing, Loring Park, Minneapolis, Minn. 

Universal Portland Cement u;*ed 
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ind Taylor Streets. Chicago 







Artificial Curbing made b> C. ML & St. P. R. R, 
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Reinforced Concrete Subway on Vandalia R. R., near Indianapolis 

V . T. Hit. h I \ .mdalia R. I Essex < Coi 

Universal Portland Cement us sively 




Concrete Culvert Pipe for Chicago and Illinois Western Railroad 
o. r. ' 
Universal Portland Cement us sively 
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Pattern Shop C. M. & St. P. R. R M Milwaukee, Wis. 

Reinforced Concrete Throughout. Universal Portland Cement used 




Interior Pattern Shop C. M. & St. P. R. R., Milwaukee, W 

earns. Universal Portland ("emeir 
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Reinforced Concrete Smoke Stacks, South Chicago 

Weber Steel Concrete Chimney Co 'S, Chicago 

Universal Portland Cement used — 900 barrels 
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Sheffield Elevator Company Annex, Minneapolis, Mir 

•ncrete grain tanks 
d Cement used exclusively ' 
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Coal P.ts. Western Electric Co., Chicago 

-il I'ortland Cement used — 5 ooo barrels 
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Transformer Station, Sanitary District of Chicago 
[sham Randolph, C hief Engineer 

F. I.. Barrett, An I instruction Co., General ( 

Western Avenue and drainage canal, Chicago. Com rete bloi k construction tl 
Universal Portland Genu sively — 2800 barrels. 
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Stock Pavilion, Minnesota State Fair Grounds 

Win. M. Kenyon, Architect Pik€ 

Concrete foundations and floors, artificial stone sills, lintels and water-table, 
stuc< o on brick walls 
Universal Portland Cement used exclusively 
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Franz Sigel School, St. Louis, Mo. 

.1., 

Wm ] 

I mversal Portland Cement used exclusively — 2000 barrels 
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View Showing Excavating Plant and Concrete Mixer in Operation 




View Showing Concrete of Lower Half Completed 
with centering and rods in place to oncrete for upper half 

Reinforced concrete ■-ewer construction, z6th Avenue, North, Minneapolis 
Universal Portland Cement i 
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in Knitting Company Building, Minneapolis, Minn. 

John Wundi 

lusively 




tl ( ompanv Building Wis 
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Weyman & Bro., Factory Building, Chicago 

: E. Schmidt, (iarden & Martin, Architects and Engin Paul F. P. Mueller, General Con! 

All interior construction of reinforced concrete 

Universal Portland Cement used exclusively — 8000 barrels 




Northwestern Knitting Co. Warehouse, Minneapolis, Minn. 

( \ p. 1 11111.M Eng ■ Superintendent 
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Coal Dock for Lehigh Valley Coal Company, South Chicago 
With ontractors 

tland Cement used exclusively — 7000 barrels 



Til IS coal do* e dock destroyed by hre in November, 1906. The storage 

ntained in a single building, 501 feet long by 231 feet wide, covered by a 
t 3-hinge type, 230 feet clear span, the whole enclosed by 
rete bulkhead 15 feet above the level of the ground. 

Coal is loaded from ships by means of five movable unloading towers operating on a 
along the slip. These unloading towers discharge the coal into 
a wharf 1 running the entire length of the trestle and discharging into any one 

- whit h transfer the coal to the storage building. 

from the storage building by four reloader conveyors running in 
tiels and discharging into an inclined wharf conveyor carrying the 1 
ated at one end for repreparation. 

• the coal is distributed to storage pockets discharging either 
r on a belt conveyor running from the screen house to a 

r loader. 

Iterated by steam generated in a central boiler plant, piped to the va« 
and being delivered from the engines by rope transmission to the van 

nent feature of this plant is that no timber enters into the construi 
:e of the coal, the same being constructed entire. 
reinforced concrete and steel and the whole supported on pile foundaf 
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Government Lighthouse, Racine, Wisconsin 

Great Lakes Dredge and Dock Co., Contractors 

Universal Portland Cement used — 2600 barreU 
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Concrete Piers, Superior Entry, \\ is 
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Concrete Piers, Superior Entry, Wis., Duluth-Superior 
Harbor, Lake Superior 

e following description of this work was furnished to explain model on exhibition 

in Government Building at World's Fair, St. Louis. Note that concrete in substrui 
sited dire, tlv in water in monoliths containing from 75 to 158 1 ubi< j 

The canal as now being rebuilt is 3220 feet long, 300 feet wide and 
feet deep. Length of north pier, 3430 feet ; south pier. >oio feet. The canal 
connects Lake Superior with the southerly portion of Duluth-Superior harbor. 
It is at the site of the original natural entrance. Originally built with timber 
piers m 1867-75. Reconstruction with concrete piers commenced in 1903, and 
.now m progress. Estimated cost of reconstruction, ^25, 000.00. 

Foundation Trench dredged to a depth of 21 feet. Bearing piles 

penetrating sand to a depth of 16 feet by means of hammer and water jet. 
The piles are sawed off i.S feet below low water, and 3 feel above DOtt 
of trench. Average load per pile in largest set tion, 33 tons. 

Substru< ruRE — Concrete built in place m removable subaqueous 

molds, as shown in model. Alternate or " isolated " blocks are first built 
each 16 feet long and with spaces of 16 feet left vacant for the intermediate 
blocks. Mold for an isolated block consists of four sides. It is assembled 
complete on land and transported and placed in position by means of a 
large traveler. Mold for an intermediate block consists of two sides, which 
are clamped to the adjoining isolated blocks (previously built) by means of a 
special device. It is believed that the assistance of a diver will not be 
necessary in placing or removing the subaqueous molds, special devii 
having been designed for performing this work from above the water. 

The concrete is deposited by means of a specially designed bucket, 

handled by a traveling derrick. 

Number of yards of concrete in each subaqueous monolithic block in the 
several sections is 75.5, 148.3, 194.4 and 458.4, respectively. 

Superstructure — Concrete built in place, in removable molds, 
superimposed on the superstructure. Mostly above water. A gallery is built 
in the lake sections, making a passage to the pier-head and light house 
during storms. 

About 94,00c yards of concrete will be used in the entire work. 

Designed by Captain I). I). Gaillard, Corps of engineers. 

Now being built under direction of Captain Chas. L. Potter.* Corps of 
Engineers, officer in charge, succeeding Captain Gaillard : Clarence Coleman. 
M. Am. Soc. C. E., assistant engineer in charge. 

* Since succeeded by Major Graham D. Fitch. 
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Concrete Blocks, North Pier, Chicago Harbor 

G. A. M. Liljencrant/. 

• lake- Dr. 



en in AV. £ Products September 23. 1907, from which wc 

- • 

ntractors was to remove a damaged part of the old 
• : T with new work; to repair the whole submarine structure in Buch 

perfect y -nstruct a concrete foundation at the water line 

wit! • sufficient height and strength to shelter the harbor entiai 

a ay for reaching the light at the eastern extremity of the 
inuous tunnel. Thus the pier, when completed, will 1 
. lied with rubble stone under water, and the entire length of 1 000 
oncrete masonry at the water line upon which a: 
tistructed, the height of which will be about ten feet above 
- er than the wash of even the fiercest storm. 



he undertaking in which 



deeply in! 



- manufacture and placing in position ol 

>n each side of the pier, about twei 

ipon the 
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ond, the filling of the space between these two rows of foundation blocks with 
mass icrete floor level with the top of the foundation blocks, 

which "^ about two feel abo iter line, and thus practically making this entire w, 

line foundation monolithic in « hara< ter, for the opposite blo< ks are tied together by m< 
of tie-rods imbedded in the mass while between ever) pair of blocks as set in the 

foundation is provided a tongue of concrete, which is also a part of tl >ining the 

tWO rows of the blocks. 

Third, th< ructure, which will consist of side walls and roof built of 

con< rete molded in mass so as to form a continuous arch resting on channels provided in 

the two side rows and two end walls of foundation Moi ks, and leaving tl»e walls and 

of the superstructure a passageway, the Moor of which is the top surface of the 

joining the two side rows of foundation hint ks. 

****** 

The concrete foundation blocks are cast in wooden molds made of heavy timbers and 
rigidly holtecl togethei - ive the prest ribed shape as shown in the illustration. Ea< h 

,,,()tk '" feet foi the longest dimension, b) $ feet in width, and perpendiculai 

I he) weigh approximately to tons ea. h I he outer water fa< e ol ea< h block pres 
a 01 rpendh ular rise and beveled wash of two feet. The opposite or inside i ro 

the bla k is provided with iron staples molded into the i on< rete for the purpose of atta< hing 
t,1r tie-rods, which are provided with turn-buckles so that the exact distanci the 

blocks can be finally regulated l>v the s< rews. 

****** 
The blo< iade of one to five com rete, I niversal Portland ( used, 

• m(l < rushed ro( k (2^-in< h ring size), with .ill of thee rushed produt t retail »mes with 

the run of the ( rusher. The < rushed rot k is delivered in 500 ton barges from the \\ esl 

ne Company's crushing plant at Lemont, [11., located on the drainage canal, tl 
of crushed stone being towed right up alongside the work. Sand is also delivered in bai 
the same way, and the 1 ontra< tors have provided a derri< k boat, equipped with a - lamshell 

bucket, to rapidly handh mat. rial. 

Concrete slush is forced into the molds, firml) tamped and then kept under we1 burlap 
for a period of ten or twelve days. Each block is inspected and accepted b) the Govern 
ment's engineer before it can be passed on the work. Forty blocks are madi 
casting, or enough for 100 feet of pier foundation. \\ hile a new set of blo< ks 
made in this W ay, those last completed are placed in their final position by the use oi 
derrick bo.it and tug. 

The economy of 1 om rete foundation - his 1 haracter is enormous as , ompared 

with the quarrying, transporting, cutting and fastening of iron anchorage in natural stc 
It is with greatest facility that the materials can be assembled anywhere for making such 
stone in this artificial manner, contributing both speed and economy to the work. At the 
same time this artificial material is superior to any natural stone obtainable. Indeed, the 
number of quarries that could furnish at any price a large quantity of stout- of su< h dimen- 
sions i> limited, and quarries having such stone are practically inaccessible at points where 
heavy pier construction is most needed. Four hundred and sixty of these foundation 
blocks are required in the reconstruction of the north pier. 

****** 
The mixer provided by the Great Lakes Dredge and Dock Company is a unique 
arrangement and can be described as follows: A barge is provided with a platform on 
rollers and a p hat the platform constitutes a turntable, and upon this platfom 
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ided with a cylinder about twenty-four inches in diameter an 

ided at the elevated end of the cylinder for the purpose of feeding 

and -and in their proper proportions. Stationary paddles or plows 

plish the thorough mixing of the materials as the cylinder with 

n revolutions per minute). From the lower or d nd of the 

IS delivered by means of a chute directly into the 

is in progress. Laborers spread the discharged con the 

\er is operated by power from a steam ei - 

ith the mixer atta< hments to allov, 

turntable. The enormous capacity of this mixer can better he 

,i* 1) one of the i i i on tains appi 

and such a section is rilled with com r< I and troweled 

ir — the actual work of the mixer being less than thirty minu 
lion ;i> the work pi 



[-structure are to be built in place, i 
foundation blocks, and will be built over a form in s< 

11 of eight feet nine in I pair of wall 

rich iron rods, two to each pair of opposite !>!<■ 
ill be built simultaneously, am: 
-ill be built into the wall horizontally s< 

- i oncrete after th< side wall I 
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Concrete Lock, Drainage Canal, Sanitary District of Chicago 

indolph, Ch 

I i 

Universal Portland Cemenl used ly — 1 3,000 barrels 



THE lock and dam shown in the accompanying ill are located adjacent to 

the power house near Joliet, Illinois, where a fall of 3 ed, developing 

ji.ooo horse-power. The lock is [30 feet long and 22 feet wide with a 
being greater than the lift of an) other lot k in the world. 

This lock is designed to accommodate only the traffic formerly passing through the 
old Illinois and Michigan Canal s south of this l 

lock large enough to pass th ike steamers when I - leep waterway from 

the lake> to the gulf i-> undertaken. 
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United States Geological Survey, Reclamation Service 

Irrigation Projects in which Universal 

Portland Cement has been used 



Wyoming 



Shoshone Dam, Shoshone Project 
Corbett Tunnel, Shoshone Project 



Hands 

2 5000 
2OO0O 



Montana 

Huntley Canal, Huntley Project 

Milk River Project ..... 

Sun River Project 

Montana and North Dakota 

Lower Yellowstone Canal, Lower Yellowstone Project 

Wyoming and Nebraska 

Interstate Canal, North Platte Project 
Pathfinder Dam, North Platte Project 



18000 
5000 
5000 



20000 



5000 
1 ;ooo 



Idaho 



Payette Boise Project 



1 0000 



North Dakota 
Williston Pumping Plant, Buford-Trenton Project 

Total 



5000 
1 28000 
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Among the United States Engineer Officers who 

have used Universal Portland Cement 

are the following 



'ninth, Mini 
to I 'ninth Sup 



i , i 



C o 1 < >n ( I ■ I i r , t i n c i n n a t 



foi mt, Mississippi Ri 

nel R I l Minn 

tain K. I I, Minn 

■ ■ '.: 

Majui I < ,. W 

\\ II 
rial 



nel W II I 
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United States Post Offices where Universal Portland 
Cement has been or is now being used 



Pekin, 111. 
DeKalb, 111. 

Kvanstnn, 111. 
Ottawa, 111. 
Oak Park, III. 
Jacksonville, 111. 
Decatur, 111. 
Anderson, Ind. 
Crawfordsville, Ind. 
Logansport, Ind. 
Vincennes, Ind. 
Atlantic, Iowa 
Paducah, Ky. 



Joplin, Mo. 

Muskegon, Mich. 

St. Paul, Minn. 

Albert Lea, Minn. 

Vicksburg, Miss, 

Blair, Neb. 

Findlay, Ohio. 

Pierre, So. Dak. 
Los Angeles, Cal. 
Spokane, Wash. 
Memphis, Tenn. 
Fond du Lac, Wis. 
Eau Claire, Wis. 



64 



1 



UNIVERSAL PORTLAND CEMENT CO 



Among the Railroads that have used Universal in all 

classes of work, amounting in some cases to 

200,000 barrels, are the following 



Alabama and Vicksburg 

Atchison, Topeka and Santa Fa 

Baltimore and Ohio 

Chicago and Alton 

Chicago and Eastern Illinois 

Chicago and Northwestern 

Chicago and Western Indiana 

Chicago, Burlington and Ouincy 

Chicago Great Western 

Chicago, Indiana and Southern 

Chicago, Indianapolis and Louis- 
ville 

Chicago Junction 

Chicago, Milwaukee and St. Paul 

Chicago, Rock Island and Pacific 

Chicago, St. Paul, Minneapolis and 
Omaha 

Chicago Southern 

Chicago Terminal Transfer 

Cleveland, Cincinnati, Chicago and 
St. Louis 

Duluth and Iron Range 

Duluth, Missabe and Northern 

Erie 

Kvansville and Terre Haute 



( i rand Trunk 

Great Northern 

Illinois Central 

Illinois Terminal 

Illinois, Iowa and Minnesota 

Indiana Harbor 

Minneapolis, St. Paul and Sault 
Ste. Marie 

Mississippi and Bonne Terre 

New Orleans and Northeastern 

New York, Chicago and St. Louis 

Northern Pacific 

Pittsburg, Cincinnati, Chicago and 
St. Louis 

Pittsburg, Fort Wayne and Chicago 

St. Louis and San Francisco 

Terminal Railroad Association of 
St. Louis 

Y and alia 

Vicksburg, Shreveport and Pacific 

Wabash 

Wheeling and Lake Erie 
Wisconsin Central 
Wisconsin and Michigan 
Yazoo and Mississippi Yalley 
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Chicago, Milwaukee & St. Paul Railway 

BRIDGE AND BUILDING DEPT. 

REPORT OF SPECIAL LONG TIME TEST OF CEMENT 

Chicago, November 5" iso_4 

Six ni QmtU TEST oe Universal cement was made today, results of 

THIS TEST TO DATE ARE SHOWN BELOW 



TEST NO 



SETTING 



SPECIFIC 



PER CENT. FINENESS 



CONOITION OF PATS 



4031 



PROPORTIONS 



"""• CB * V,TY - «0« NO ,QQ, Wo g00 . C .,« «.<* .TEAM BO.UNC 

97,5 80.3 0.k7;"o.K. '"^m 



3:45 7:00 3.11 



I 0*Y 



TENSILE STRENGTH IN LBS PER SQU ARE INCH 
e mo 



T Q*VS 26 DAY! 3 MO 



NEAT 
CEMENT 



AVERAGES 



296 6C0 726 816 "r? 

282 654 J7_79__750__287_| 
_2£1_ _602_ _J792_ _J741_ _734_ 
_292 619 766 76Q 7«sq " 



2 YWS 3 VWS 



CEMENT AND SANO 
1 3 BY VOLUME 



J24 2.84 387 408 [ 

_204 342 i 391 "454 I 



AVERAGES 



-L1Q_ _£££_ _1£A_ ^i^_ 
219 304 391 AT 



Averages. 1:3 by weight 310 414 535 542 

REMARKS 



Sazi.e taken from car £71900. At Bridge H.962 




'ES'fcB 
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Tests of Universal Portland Cement 

New Orleans City Testing Laboratory 



Fineness : 



Residue on No. ioo sieve i l 2 per tent. 
Residue on No. 200 sieve 22 per cent. 



Specific Gr why 



Setting Time: 



-M l Si R ENGTH : 

Iu pounds per square inch 



Initial 1 hour 35 minutes 
Hard 3 hours 55 minutes 
Temperature of air 30 degrees Centigrade 







1 nt 1 


1 line 


Neal 




24 hours 


316 




7 days 


650 




28 days 


801 


529 


3 months 


813 


332 


6 months 


s 3-^ 


3 3 5 


1 year 


850 


54 5 


2 ye 


885 




3 years 


915 





i'ensile tests are avera.-es of 5 to 5 briquettes. 
\N ater used in neat briquettes 21 per cent., in -and briquette - 
ird quartz sand used in sand briquette-. 
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Long Time Tests of Portland Cement 

Minneapolis City Testing Laboratory, 1904 









Neat 


( )ne Cement — Three Sand 




Days 


Days 


Days 


90 
Days 


4 
Mos. 


6 
Mos. 


I 
Vr. 


Days 


50 

Days 


no 

Days 


90 
251 


4 

Mos. Mqs. 
293 314 


1 

Vr. 


Universal 






504 


589 


559 


607 


626 


671 


755 


190 


213 


233 


315 


Chicago A A 






543 


634 


705 


721 


730 


695 S33 


171 


246 


266 


2S4 


343 289 


295 


Peerless 






7*4 


S07 


792 


7S0 


745 


s 73 


849 


239 


289 


304 


327 


360 31S 


282 


Alpena . . 






6 S 2 


727 


749 


721 


672 


627 




206 


2S5 


260 


271 


3° 6 34i 


270 


Egyptian 




■ 5*5 


603 


689 


700 


710 


681 


792 


2 3 [ 


3*3 


302 


307 


335 33$ 


312 


Alpha . . 






53° 


645 


675 


674 


615 


616 632 


188 


2 43 


238 


264 


^ s 4 3°3 


3i5 


Owl . . . 






504 


590 


6S1 


697 


7*5 


Si 2 730 


177 


218 


287 


290 


29 s 3 2 3 


3 6 9 


Dragon . 






537 


642 


601 


610 


620 


629 


652 


232 


2S 2 


304 


3<S 


320 317 


3°7 


Medusa 






600 


Soo 


880 


725 


736 


6S2 807 


215 


277 


275 


280 


295 291 


308 


Wolverine . 






602 


627 


632 


680 


691 


702 


796 


249 


304 


300 


289 


297 3M 


293 


Pembina . . 






239 


244 


202 


260 


299 


293 328 


95 127 


164 


176 


210 242 
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The Baltimore and Ohio Railroad Company 



Sampled June 1. 1903, South Works 
Universal Portland Cement 



Cement Laboratory 



Test Started June 6, 1903 
Lot No. U 1186 





Set 


of Water 


Kind of 

Pat 


Soundness and Tensile Tes1 Results 














Initial 


Final 


20 








I)a > s year 


PlNEN ESS : '^.-^ per 


4 10 


8 


| IO 


Boil 


L 






t. through No. 


4 20 8 


20 




Boil 


OK 






ioo Sieve 


4 oo 8 


00 




Air 




L 


L L L I 




4 20 8 


20 i 




Air 




L 


L , L j L L 


CO! OR : Regular 


4 io 8 


00 




Water 




K 


OK K L L 




4 20 8 


10 


20 


\\ ater 


33* 


K 
521 


OK OK OK K 






735 7oo 620 900 










35 l 


628 


743 7-5 370 900 










359 


''54 


786 815 875 915 


N 1 \ T 








37 o 


681 817 845 900 950 














374 


698 


881 855 925 



Average 

I'er cent, gain 



358 636 790 788 888 916 

74.8 24.2 12.6 7.1 



Average 
Per cent, gain 






Average 

I'er • 



213 278 310 365 365 

216 283 345 370 390 

225 290 365 375 390 
2 3 s 3°4 3 8 ° 400 j 1 5 

2 39 333 390 400 420 

226 298 358 382 396 
31.8 20.1 6.7 3.6 

116 168 200 210 225 

183 205 220 240 

121 I94 205 24O 245 

127 194 215 

140 200 23O 25O 255 

125 189 211 233 242 

51.2 11.6 10.4 



V W. Munseil, Cement Inspector 
Wheeling, Weal Virginia 
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ROBERT W. HUNT & CO. 

BUREAU OF INSPECTION, TESTS AND CONSULTATION, 



( »00«l«t CNiC»CO 



Chicago 

Uesara. Jenney & Mundie, Architecte, 

519 New York Life Bld^., Chicago. 
•<»">" or nan on eeventeen_( 17). aanplea or_Unlvere i 



.Timn 21 1901^. 



• U«*l>TTCO •» 



COLO *• 't* TC»T Q-K 



IQ'L^C t{|T 



Q-K 



m»cint riMNin om 10 me ah mv( 9$ ,0 



TENSlLf TEST 





INITIAL M' 


NUT 


X CCHINT 3 | . 


• umti 


- „,,, 


14 -• 


I Of 




,<-. 


t O* » 






1 


3 2fi 


247# 


6244 




152# 












350 


646 




162 








3 26 


403 


635 




3M 






4 




31? 


672 








5 


I 3 2d 


356 


643 




172 








6 


3 28 


576 


607 




347 




7 


3 26 


298 


580 


143 


s 




8 


3 26 


380 


632 




9 


3 24 


357 


615 




10 


3 30 


427 


642 




11 


3 28 


342 


557 




162 


12 


3 30 


363 


60? 








13 


3 28 


323 


675 




132 




1 


14 


3 29 


305 


606 








15 


3 27 


347 


609 










16 


3 25 


340 


630 










17 


3 28 


312 


666 


1 


















1 
























.....», 



















aurn Tifffn rnna B. fr 0. Car #nri519» Jung 12, 13C1. 



uae on New National Life Building. Chicago. 
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Long Time Series Test — Universal Portland Cement 

Illinois Central Laboratory of Cement Tests 
J. F. LINDGREN, Chief Cement Tester R. E, GAUT, Engineer of Bridges 



Sample from Plant No. 3, Buffington, Ind., August 10, 1905 

Boiling Test O. K. 

Fineness On No, ioo sieve, 96.5 per cent. 

riNG Time 4 hours 



Tensile Strength per Square Inch 



Age 






Neat 




rage 


7 days 


647 


664 


643 


630 


639 


625 


660 


662 


654 


685 


651 


28 days 


S05 


Soo 


792 


763 


77$ 


750 


752 


755 


752 


77^ 


772 


3 months 




S23 


840 


S55 


826 


sss 


834 


826 


857 


838 


838 


6 months 


s 5? 


S30 


S42 


828 


853 


854 


820 


S30 


825 


852 


839 


9 months 


S09 


795 


S25 


Soo 805 


• s 52 


805 


Soo 


822 


S06 


8lO 


12 months 


845 843 


835 


860 832 


S30 


84O 


863 


S27 


835 


S41 



Age 



Cement 1 Standard Sand 3 



12 months 414 394 4I0 39? 4 , 






Average 



7 days 196 21S 160 175 i 75 ,86 192 203 226 192 

2S days 3,4 307 297 297 3,5 3,0 324 315 338 328 

3 months 376 363 362 349 370 353 3 S 2 34, 362 345 36° 

6 months 4,5 380 402 367 367 382 406 400 416 

393 404 39' 405 400 415 396 412 401 403 

388 407 394 405 404 402 
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Long Time Series Tests— Universal Portland Cement 

By H. L. Bailey & Co. 



Sample from Plant No. 3, Buffington, Ind., August 12, 1905 








I inc. TIME Initial, 2 hours 48 minutes; final, 5 hours 50 mum 

On No. 100 sieve, 97.5 percent. ; on No. 200 sieve, Sqa p< 



Fine n v s 



Tensile Strength per Square Inch 



Age 


392 


361 


380 


380 






24 hours 




3 days 


51S 


469 


482 


47i 


501 




7 d 


630 


658 




642 






.lays 


692 


724 


7 2 5 


703 




719 


3 months 


820 


784 


7S0 








>nths 


894 


876 


9M 


881 






9 months 


888 


896 


</00 








12 months 


943 




9U 












Cement 1 Standard Sand :> 






3 days 


182 


180 


187 


201 


210 




7 da 


276 


284 


259 


267 


2S2 




lays 


393 


40S 


39i 


402 






3 months 


462 


442 


450 


43 6 


471 


45 2 


6 months 




533 


55i 


4S7 


518 




onths 


536 


5*4 


541 


547 


533 


534 


12 month> 


565 


572 


558 


563 







73 



UNIVERSAL PORTLAND CEMENT CO 



L 



Standard Specifications for Portland Cement 

Adopted by the American Society for Testing Materials November 14, 1904 

Adopted by the American Railway Engineering and Maintenance of Way Association 

March 23, 1905 

(These specifications have been very generally adopted as standard 
by the largest consumers of Portland cement, including railroads, 
municipalities, engineers and architects.) 

All tests shall be made in accordance with the methods proposed 
by the Committee on Uniform Tests of Cement of the American Society 
of Civil Engineers, presented to the society January 21, 1903, and 
amended January 20, 1904, with all subsequent amendments thereto. 

Portland Cement 

18.— Definition. This term is applied to the finely pulverized 
product resulting from the calcination to incipient fusion of an intimate 
mixture of properly proportioned argillaceous and calcareous materials 
to which no addition greater than 3 per cent, has been made subsequent 
to calcination. 

Specific Gravity 

19.— The specific gravity of the cement, thoroughly dried at 100 
degrees Centigrade, shall be not less than 3.10. 

Fineness 

20.— It shall leave by weight a residue of not more than 8 per cent, 
on the No. 100, and not more than 25 per cent, on the No. 200 seive. 

Time of Setting 

21.— It shall not develop initial set in less than thirty minutes, 1 
hard set in less than one hour nor more than ten hours. 

Tensile Strength 

22 ~~ The minimum requirements for tensile strength I 
briquettes one inch square in section shall be within the follow 
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limits and shall show no retrogression in strength within the periods 
specific 

Age Neat Cement Strength 

24 hours in moist air . . . . i S o to 200 pounds 

- days J 1 day in moist air, 6 days in water) . 450 t0 „ poumU 

day. 11 day m moist air, 27 days in water) . 550 to 650 pounds 

One Part Cement, Three Parts Sand 

7 days (1 day in moist air, 6 days in water) . 150 to 200 pounds 

28 days ( 1 day in moist air, 27 days in water) . 200 to 300 pounds 

Constancy of Volume 

23. — Pats of neat cement about three inches in diameter, one-half 
inch thick at the center, and tapering to a thin edge, shall be kept in 
moist air for a period of twenty-four hours. 

r) A pat is then kept in air at normal temperature and observed 
at intervals for at least twenty-eight days. 

(/?) Another pat is kept in water maintained as near 70 degrees 
Fahrenheit as practicable and observed at intervals for at least twenty- 
eight days. 

A third pat is exposed in any convenient way in an atmosphere 
of steam, above boiling water, in a loosely closed vessel for five hours. 

24. — These pats, to satisfactorily pass the requirements, shall 
remain firm and hard and show no signs of distortion, checking, cracking 
or disintegrating. 

Sulphuric Acid and Magnesia 

25. — The cement shall not contain more than 1.75 per cent, of 
anhydrous sulphuric acid (S0 3 ), nor more than 4 per cent, of magnesia 
(Mg( 

* For example, the minimum requirement for the twenty-four hour neat cement test should be some v 
within the limits of 150 and 200 pounds, and so on for each period stated. 
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Specifications for American Portland Cement 

From Report of Board of Engineer Officers, U. S. A., on Testing Hydraulic Cements 

(Second Edition) 

Professional Papers No. 28 

i . — The cement shall be an American Portland, dry and free from 
lumps. By a Portland cement is meant the product obtained from the 
heating or calcining up to incipient fusion of intimate mixtures, either 
natural or artificial, of argillaceous with calcareous substances, the cal- 
cined product to contain at least 1.7 times as much of lime, by weight, 
as of the materials which give the lime its hydraulic properties, and to 
be finely pulverized after said calcination, and thereafter additions or 
substitutions for the purpose only of regulating certain properties of 
technical importance to be allowable to not exceed 2 per cent, of the 
calcined product. 

2. — The cement shall be put up in strong, sound barrels, well lined 
with paper, so as to be reasonably protected against moisture, or in 
stout cloth or canvas sacks. Each package shall be plainly labeled with 
the name of the brand and of the manufacturer. Any package broken 
or containing damaged cement may be rejected or accepted as a fractional 
package, at the option of the United States agent in local charge. 

3- — Bidders will state the brand of cement which they propose to 
furnish. The right is reserved to reject a tender for any brand which 
has not established itself as a high-grade Portland cement and has not 
for three years or more given satisfaction in use under climatic or other 
conditions of exposure of at least equal severity to those of the work 
proposed. 

4.— Tenders will be received only from manufacturers or their 
authorized agents. 

(The following paragraph will be substituted for paragraphs 3 and 4 
above when cement is to be furnished and placed by the contractor: 

No cement will be allowed to be used except established brands of 
high-grade Portland cement which have been made by the same mill 
and in successful use under similar climatic conditions 'to those of the 
proposed work for at least three years.) 

5.— The average weight per barrel shall not be less than 375 
pounds net. Four sacks shall contain one barrel of cement. If the 
weight, as determined by test weighings, is found to be below 375 pounds 
per barrel, the cement may be rejected, or, at the option of the engineer 
officer in charge, the contractor may be required to supply, free of cost to 
the United States, an additional amount of cement equal to the shortage. 
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6.— Tests may be made of the fineness, specific gravity, soundness 
time of setting, and tensile strength of the cement. 

; _K Ninety-two per cent, of the cement must pass 

through a sieve made of No. 40 wire, Stubb's gauge, having 10,000 

openings per square inch. 

8.— Specific Gravity. The specific gravity of the cement, as 
determined from a sample which has been carefully dried, shall' be 
between 3.10 and 3.25. 

9.— Soundness. To test the soundness of the cement, at least two 
of neat cement, as taken from the package, mixed for five minutes 
with about 20 per cent, of water by weight shall be made on glass, each 
pat about three inches in diameter and one-half inch thick at the center, 
tapering thence to a thin edge. The pats are to be kept under a wet 
cloth until finally set, when one is to be placed in fresh water for twenty- 
eight days. The second pat will be placed in water which will be raised 
to the boiling point for six hours, then allowed to cool. Neither should 
show distortion or cracks. The boiling test may or may not reject at 
the option of the engineer officer in charge. 

10.— Time of Setting. The cement shall not acquire its initial 
set in less than forty-five minutes and must have acquired its final set in 
ten hours. 

(The following paragraph will be substituted for the above in ca^ 
quick-setting cement is desired : 

The cement shall not acquire its initial set in less than twenty 
more than thirty minutes, and must have acquired its final set in nol 
than forty-five minutes nor in more than two and one-half houi 

The pats made to test the soundness may be used in determining the 
time of setting. The cement is considered to have acquired its initial 
set when the pat will bear, without being appreciably indented, a wire 
one-twelfth inch in diameter loaded to weigh one-fourth pound. The 
final set has been acquired when the pat will bear, without being appre- 
ciably indented, a wire one twenty-fourth inch in diameter loaded to 
weigh one pound. 

11 - — Tensile Strength. Briquettes made of neat cement, after 
being kept in air for twenty-four hours under a wet cloth and the balance 
of the time in water, shall develop tensile strength per square inch a^ 
folio 

After seven days, 450 pounds ; after twenty-eight days, 540 pounds. 
Briquettes made of 1 part cement and 3 parts standard sand, 1>\ 
weight, shall develop tensile strength per square inch as follows : 

After seven days, 140 pounds ; after twenty-eight days, 220 pounds. 
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